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to reach 6 million.
In fact, the turbulent time for the industry had begun with the termination of the WTO agreement on textiles and clothing in 2005. With the removal of the quota regime, the industry started facing tough competition from other countries leading to slowdown in exports in subsequent years (Chugan, 2011) . According to PCL (2010) (2008) , the growth rate in textile exports which was 21 per cent in 2005-6, fell significantly in the following year to almost 6 per cent, and was 10 per cent in 2007-8. The weakening of demand in major destinations like USA and EU has led to low growth in exports. Citing the example of Ludhiana city in Punjab, Thakurta (2009) states that some of the city's major garment making companies, which had created 400,000 jobs in Ludhiana alone, had suffered more than 50 per cent loss in sales, specifically exports.
Further, smaller countries such as Vietnam, Bangladesh, and Pakistan have wrested the advantage in textile and clothing exports from India, raising their exports to markets like the US and EU in the post-quota years (2005-7). India's share in EU textile imports declined from 7.9 per cent to 7.5 per cent between 1995 and 2007. There has, however, been a declining trend in growth of India's textile and clothing exports to EU since 2005. Similarly, in the US market, India's average price for textile exports declined in the post-quota period, but was still higher than China and Pakistan prices (FICCI, 2008) . The situation on the 2 export front remained poor for the next four years. Exports to US declined to US $ 4430 million from US$ 4752 million. Similarly, exports to Canada declined to US$ 351 million from US$ 406 million. This change has taken place in spite of overall increase in exports from US$ 19,436 million to US$ 23,419 million. Exports to major European destination, such as UK, Germany, France, Spain, Turkey, the Netherlands, Belgium, and Denmark have declined because of recent European crisis (Chugan and Rawani, 2012) . According to Mehta (2011) , consumer confidence is low at this moment and retailers fear an impending slowdown. Therefore, while adopting a very cautious approach, the Indian textile industry has now started targeting countries such as Russia, Japan, Latin America, and Australia 3 which are very strong markets for China as well.
According to the China Daily (2009), the economic meltdown in the major export markets of Europe and US has led to a substantial fall in foreign orders and could be the final nail in the coffin for many of India's small and medium sized textile houses. Citing an example of a unit in Noida the report states that the colourful organza curtains, floor cushions, and quilt covers that were once produced in bulk are piled high on the tables.
Global Recession to Recovery vs. Textiles Industry
The impact of global recession was not felt by all industries; rather some were more badly affected than others. According to Thakurta (2009) while the Indian economy was relatively insulated from the international financial crisis, one particular sector that was badly hit was the textiles and garments manufacturing industry. At least 1.2 million workers in this industry were expected to be without jobs by the end of March 2009. Moreover, the economic stimulus package announced by the government in 2008 also failed to cheer the industry, since it did not address all the major issues.
According to Assocham (2010) , while the Indian economy may be showing signs of recovery in some sectors such as cement and steel, the textile sector continues to be in the doldrums with millions of workers jobless, and export orders not picking up as demand continues to be 21 Nirma University Journal of Business and Management Studies, Vol. 6, Nos. 1 & 2, July -December 2011 2 Official India Textile Statistics 2009-10, bttp://www.txcindia.com/html/comp%20table%20pdf %202009-10/T 120%20EXPORT%20OF%20ALL%20TEXTILE%20ITEMS%20IN%20VALUE%20 TRMS%20MAJOR%20COUNTRIES.pdf, accessed on October 1, 2011. 3 Chinese penetration in Australian and Japanese markets is 90%, yet India knows it needs to take a plunge. (Mehta, 2011). low in US and developed markets. This sector, which is the second major employer in India after agriculture, providing employment to 91 million people and contributing about 13 per cent in export earnings and 4 per cent in India's GDP, is still suffering the heat of global slowdown as indicated by declining exports and massive layoffs. According to FMAG (2009) the credit quality of Indian textile companies has weakened considerably since the beginning of the financial year 2009, spurring rating actions ranging from outlook revisions to multiple-notch downgrades. According to a new report by Fitch Ratings, the Indian textile sector remains highly vulnerable to global recession owing to its huge dependence on exports.
In this scenario of dwindling exports, technical textiles are an important area which has great potential for diversification and upgradation of the industry because conventional textiles and clothing have reached saturation levels in terms of product development, diversification, value addition, etc. and are subject to severe global competition. Technical textiles, on the other hand, offer great opportunities not only in different parts of the world, but in the domestic market as well. In the quota free regime, it is becoming extremely difficult to compete in the world and grab a higher share in consumer textiles, garments; now is the right time to look into the diversification of value added textile products (technical textiles) (Chugan, 2007) .
Technical Textiles: Definition and History
Broadly speaking, the textile industry may be classified into tradition textiles and technical textiles. In general, the textile industry provides textile materials primarily for apparels. This segment is known as traditional textiles as it fulfills the basic needs of human beings. As a result of ever increasing human demand, the textile industry has also moulded itself with new technological developments for more specific needs and the newer materials are used in many more areas such as medicine, sports, defence, construction, agriculture, home decoration, industry, transport, electrical and electronics, etc. The newer materials are now more popularly known as technical textiles. Further with better research and development, technical textiles have been given an aesthetic appeal as well.
Technical textiles came into the peak as soon as the manmade fibre was discovered around 1900. Simultaneously new technologies such as special weaving processes, nonwoven techniques, etc. were developed to manufacture technical textiles. The world has observed Table 2 .
Technical textiles are often considered nonwovens. However, as Sheshadri (2009), points out, not all technical textiles are nonwovens. Nonwoven technology is a manufacturing process of developing fabrics directly from fibres by skipping intermediary processes such as spinning, winding, weaving, etc. Technical textiles can be manufactured using conventional manufacturing processes such as weaving, braiding, and knitting as well as nonwoven technologies. As of today, nonwovens have penetrated highly into disposable sectors where aesthetic aspects are not of primary importance. The value addition to nonwovens and technical textiles comes from the functional properties they provide such as body fluid absorbency in the case of diapers, fluid repulsion in the case of medical garments, and softness and resiliency in the case of high-loft upholstery products. Depending on the type of end-use requirements and economics, different available nonwoven and conventional technologies are selected to develop particular technical textile products. A good example is the use of spunlacing technology to develop lightweight disposable wipes. Sheshadri (2011) feels that the categorization of nascent Indian technical textiles into 12 segments as in Table  2 is premature and will cause confusion. There are several products that can fit well in many segments and such a categorization for an emerging market may not be suitable. In order to have an easier and useful segmentation from the point of view of marketing, he has proposed a three way classification: (2009) is of the opinion that technical textiles could be classified as core technical and non-core technical textiles. Core technical textiles should comprise specially designed and engineered textiles that are used in high-tech products and processes and require advanced manufacturing technology.
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Nirma University Journal of Business and Management Studies, Vol. 6, Nos. 1 & 2, July -December 2011 The industry and the government have recognized the potential of technical textiles as the growth engine. This is one of the very few sectors of the textile industry that is growing at a very fast pace, especially in the Asian region. However, in India, investments in this sector continue to remain low (Mital, Swaminathan, and Dogra 2005) . Indian has a potential to garner up to a 10 per cent share of the global market in the area of technical textiles, provided substantial investments are made (Chugan, 2005 (Chugan, , 2006 .
Traditional textiles today are unable to cope with the cost of production for various reasons like fast technological obsolescence, high cost of modernization, power, etc. The present product mix of traditional textiles is not remunerative and, therefore, more and more ideas of value addition to textile products are gaining momentum. Technical textiles, in this context, are just perfect (Arup, Hira, and Gangopadhyay, 2007) . Further, it has been well established that the consumption pattern of technical textiles is positively and directly related with the growth of per capita income. India's technical textiles sector will grow at rate of over 13 per cent. Since, the target of India's textile industry is set about $150 billion by 2015, technical textiles are set to reach $ 15 billion assuming that they account for at least 10 per cent of the textile industry's share.
Unlike the conventional textiles industry which is highly export oriented, technical textiles, in general, are import intensive as many of the products such as baby diapers, adult diapers, polypropylene spunbond fabrics for disposables, wipes, protective clothing, hoses, webbings for seat belts, etc. are imported. There is vast scope for manufacturing many of these products in the country. According to Ghosal (2010) In the case of technology intensive products such as incontinence diapers, high altitude clothing, artificial turf, etc. lack of manufacturing technology for these products and lack of availability of raw materials are the primary reasons for the high level of imports. Sheshadri and Appachi (2010) have made estimates of consumption of nonwoven textiles with reference to the growth in GDP per capita for the period 2005 to 2050 (see Table I ).
India's nonwoven and technical textile industry will grow twice as fast as the growth of the current developed markets during its growth phase. Although India's industry base is Not only in developed countries of the world such as US, European Union, Japan, and Australia, but also in many developing countries of Asia there is great potential for technical textiles. According to ICRA (2009) the technical textile industry has immense potential in developing countries. Asia is now emerging as a powerhouse of both production and end-use consumption of technical textiles. China, Japan, Korea, Taiwan, and other developing countries, particularly India, have great potential to make an impact in this industry in the coming decade. The demand for technical textiles will be boosted by the changing economic scenario in these countries. Considering its highly skilled and scientific/technical manpower and abundant availability of raw materials, India can emerge as a key player in the technical textiles industry. 
Opportunities in Technical Textiles
The global market for technical textiles is presently about US$160 billion whereas India's share of consumption is about US$ 6 billion only.
India's GDP is set to grow in a range of 8 to 9 per cent. As the consumption of technical textiles is positively correlated with rising income, demand will increase considerably in the years to come. It is estimated (Sheshadri, 2008) The scope for growth is tremendous as the current per capita consumption is quite low at 0.3 kg as against of 7-10 kg in the developed world. China's per capita consumption is 1.7 kg.
Even among the overall textile industry, the share of technical textiles in India at 5 per cent does not compare well with the corresponding figure of 30 per cent as reported in the developed world (Kannan, 2008) . Hence, there exists huge untapped potential.
There exists good scope for diversification in all the 12 categories of technical textiles. The data compiled by ICRA for domestic consumption and market size for the year 2007-8 and projections for 2012-13 are given in Table 2 .
India's infrastructure development story is well known. This sector which was neglected after independence is now the cynosure of all eyes and huge investments have been planned. This is expected to result in the growth of geotech and buildtech, i.e. application of textiles in construction activities such as roads, airports, dams, railways, logistics/supply chain, sea erosion control, and solid waste management systems. Some of the products under the buildtech category are hoardings and signage, scaffolding nets, awnings and canopies, tarpaulins, architectural membranes, roofing materials, etc.
Indigenization of technical textiles (import substitution) will not only contain imports and achieve strategic self-sufficiency in sensitive and emerging areas of applications like defence, aerospace, waste management, etc. but also provide new avenues for value added exports.
Promoting technical textiles as a tool of value addition for survival and revival of the Indian textile industry holds a high potential of success (Arup, Hira, and Gangopadhyay, 2007) .
Diversification into Technical Textiles: A Forward Momentum for Indian Textile Industry
The defence segment is one of the largest consumers of protech clothing such as bullet-proof jackets and high altitude clothing. Further, protective textiles also include garment and accessories to protect people from dangerous or hazardous materials and process during their job as well as leisure activities. Sleeping systems, parachutes, weapon rolls, army tents, blankets, fabrics with waterproof and breathable membrane, mountain safety ropes, special jackets for fire/bullet protection, disposable garments and gears against harmful chemicals, gases and pesticides, etc. are included in this category.
Modernization of Indian agriculture is taking place with the use of advanced techniques of production and technologies with due attention to productivity, quality improvement, preservation of food stocks, packaging, etc. Thus, agrotech is another area which has great potential. It includes products such as shade-nets, mulchmats, crop-covers, anti-hail nets, bird protection nets, and fishing nets.
The Indian automobile industry is getting modernized and application of textiles in areas of shipbuilding, aerospace, rail vehicles, motorcycles bikes, airbags, tyres, etc. has gone up
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Nirma University Journal of Business and Management Studies, Vol. 6, Nos. 1 & 2, July -December 2011 The meditech segment includes products such as diapers, sanitary napkins, surgical dressings, artificial implants, and other miscellaneous products of hygiene, health, and personal care which are available in woven, nonwoven, and knitted forms. Further, with the government laying emphasis on promoting rural healthcare, this area offers tremendous scope.
With the growing awareness for environment protection, application of textiles in areas such as waste disposal and recycling is opening up new opportunities. Some of the products manufactured under this segment are soil seals, textile drainage systems, mobile containers, textile noise barrier systems, landfill textiles, erosion prevention systems, etc. Thus, ecotextiles categorized as oekotech offer steady and growing opportunities for diversification. Packtech is the largest segment amongst technical textiles with market size estimated to touch Rs. 26,753 crore in 2012-13. As the demand for packaging and packing material is directly related to production and overall economic growth vis-à-vis growing movement of goods for domestic and international trade, this segment has a very promising market.
Further, with the growing concern of environmental protection the need for reusable packages and containers is opening new opportunities for textile products in this market. 
Industry Specific Actions
The industry should offer best services to its existing clients, and look for new clients abroad, particularly in India's major markets in the EU and USA.
It is high time for the industry to relook at the product and service mix. Technical textiles are one area to be looked into for product diversification for both local and international markets.
The industry should follow up on business leads that are close to translating into deals, and if required, re-negotiate terms. This may require more frequent visits abroad for export promotion and materialization of export orders. Therefore, focus is needed on marketing efforts by participating in international trade fairs, exhibitions, and export promotion tours.
It is necessary to reduce or eliminate all non-value adding activities and re-engineer core processes to achieve cost efficiencies.
The industry should initiate research on new innovative products and services with higher perceptional value. Technical textiles offer new opportunities for innovations. Developing relationships with research institutions dealing with textiles is recommended.
The industry should go for fresh investments for technological upgradation to get economies of scale and avail of the technology upgradation fund scheme (TUFS) introduced by the government of India.
Conclusion
In spite of having historical comparative advantage, the Indian textile industry has been passing through turbulent times. Although it was envisaged that with the phasing out of MFAs, the country could become globally competitive, the gains could not be sustained.
Further, global recession has added to existing crisis and million of jobs have been lost in this sector. For the industry's survival and revival, diversification into technical textiles can provide a forward momentum towards sustainable recovery because this segment will be about US$ 15 billion in next two to three years and will account for about 10 per cent of global value. This will not only reduce the import of core technical textiles items into the country but will also boost significantly exports.
